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1. # « m 

* ■ £ $ & tfc • *#$fcH:*-*#.4*'KJ&Jli#;».*i<ft- 

*ftl J 9*^.^BpB#^ JH^#iP H.26x ic, MPEG^ £ ^ if ^ # 

2. # M & * & i£ 

&*&«#'33&-&'fr4ft4±#.*.&fl L 28.8/33.6 
Kbps *j5.'l8,'&7Cit^iifik'&#./cit4 t A^ ( £ *> & i& $ 

^ "t f£ M 3& < Public Switched Telephone Networks PSTN> # 
4f ft m J& ) T W PR. * <l± <& it PS. f 'J • f- $- _L • f f ,i ^ ^ S 

frni&fcitw& mifmm • ^ - « ^ 

^: It * ( * # iH ) ■Sp-®-^46*^l4**.j^^^l*L4aj3t 
' . * « m \k. k. 4f- 1 © #5 t ^ # ^ - t # $ ft 4 HQ £ f . 

(**rR*|jfcA) ' JL 4fc « UL * ft it 
^-t-it^B^W^t^^^jR^jL C * ^ ft # ^ jff ) . 

@46^*ft^H&i*W#^>t.^itA^ft#^-f-jf3ttL>litr 

*l m t © ft # $ * * An « at * ■ #*a&fctej*#ifcttiri& 
*» _L #f it ' #.^.mt*it#.f"t-itj^^^$^toft# 
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* ' ^^-^»r#^#i^ (.*/*«*) *®ifut*»ft# • 

A.M. Tekalp i# "Digital Video Processing", Prentice Hall, 1955 — 
t tt*^aTftWft«f : (1)# a? * ML ' (2) # © -f- ^ . * 
(3)^1 fjr # ^ff # © ft ;}# (motion-compensated frame interpolation 
MCI) ° 

* -f- * JiL ^- • Hioffi****^^-^^^. , £ t - * if 
- t * (ftl) 4s is] 6<r ft * © (fti) %fc £ >v t & (ftl) 

* © (ft2) W ■ 

4 « -f- ^ * #1 - # fti = (ftl+ft2)/2 ^ if - # 41 

*3»*fc.*#<l*fl&4L-?-J*4Ht-flt ' *.^-4-ta9it#ft 

* ' *B11 t«f*ft'- ttf-T-^ifclfcJfc-fJH ' JL 0 A t * 
^#jL*^**t^*6jfc.ife ' JL-Tft^^-CHtflttt (Peak 
Signal-to-Noise Ratio PSNR) • ^xHi^$iit|^i# » 

to it ^ ft # St T ' Jft&i^*4t#««**jBWjf*l • 

it % « -ft ft # * (MCI) tttt.ffii£4»1lf1flJft&ri9'tt#ig. 

* • MCI » * ^ 
B * Ifc * * * ft HQ ft # ^ ( # *» NTSC^-*PAL € «- 
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*» H 12 t m * • MCI if % -ft * # - t © (ftl) & 
tfrtS (ft2) fttt£-£*.*i£fc#.##it*fr6* . « £ £ 
- <^ * * « (ftl) * 4 * (ft2) HQ ft ft # $ (fti) . %\ 

* *Jf * ' TM#-#*#**J.Wv»#* : 

[1] A.M. Tekalp, "Digital Video Processing," Prentice Hall, Upper 
Saddle River, NJ 1995). 

[2] M. Bierling and R. Thomas, "Motion Compensating Field 
Interpolation Using a Hierarchically Structured Displacement 
Estimator," Signal Processing, ^387-4031", 1986. 

[3] R. Thoma and M. Bierling, "Motion Compensating Interpolation 
Considering Covered and Uncovered Background," Signal 
Processing: Image Compression \,% 191-2121", 1989. 

[4] M. Bierling and R. Thoma, "Motion Compensating Field 
Interpolation Method Using a Hierarchically Structured 
Displacement Estimator," % 4,771,33 1 |fe £ S # , 1988 ^yL 
B • 

[5] C. Cafforio, F. Rocca, and S. Tubaro, "Motion Compensated 
Image Interpolation," IEEE Trans. Communication, vol. 3 8, no. 
2, ^215-222^,1990^-^.^1. 

[6] S. Tubaro and F. Rocca, "Motion Estimators and Their 
Application to Image Interpolation," Motion Analysis and Image 
Sequence Processing, Kluwer Academic Publishers, 1993. 

[7] J. K. Su and R. M. Mersereau, "Motion-Compensated 
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Interpolation of Untransmitted Frames in Compressed Video," 

30th Asilomar Conf. On Signals, System and Computers, £100- 

104K,1996^-|--^ . 
[8] B. L. Hinman, "Method and Apparatus for Efficiently 

Communicating Image Sequence Having Improved Motion 

Compensation," ^4,727,422^^ B -#•*>], 1988^ — $ - 
[9] A. Nagata, K. Takahashi and N. Takeguchi, "Moving Image 

Signal Encoding Apparatus and Decoding Apparatus," % 

RE359105fc£H-*#l, 1988^*^ - 
[10] E. Collet and M. Kerdranvat, "Method and Apparatus for 

Motion Interpolated Interpolation," % 5,844,616 ft A B 4 M , 

1988^- + — ^ . 

[11] A. N. Netravali and J. D. Robbins, "Video Signal Interpolation 
Using Motion Estimation," #4,383,272&£ B -*#J, 1981^^ 
ft ' 

[12] N. I. Saunders and S. M. Keating, "Motion Compensated Video 

Signal Processing," $5,347,312Sfc£H-*#J, 1994-<frt.J3 • 
[13] J. W. Richards and C. H. Gillard, "Standards Conversion of 

Digital Video Signals," ^5,303,045* £ B -M'J, 1994^E7$ • 
[14] B. G. Haskell and A. Puri, "Conditional Motion Compensated 

Interpolation of Digital Motion Video," $4,958,226* B -M, 

1990^-yLj=I • 

[15] G. De Haan A » "Apparatus for Performaing Motion- 
Compensated Picture Signal Interpolation," % 5,534,946* B 
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#^>J, 1996#--fc /J o 
[16] G. De Hann ^ A > "Motion-Compensated Interpolation," £ 
5,777,682«*H+*I, 1998^-b^| • 
Thoma A ( ^ # :f # [3] ) ttlip^^if 

« ft a % % n a 4t M *l mci ^ & ° it *i a - '« it * x. m. 
% % m % ' *iit-t#§5s[i^if • # 

-LxilAijp^&ir MCI 9f * ( $■ # ^ #|- [2-6 » 1 1 » 13 ' 15] ) 

# Si] ' ffi * ffi % % il ft # # « - « ^ # $ gf ^ it itj 

* # ' «ft&«4-*.*-*i-*£^aI$&&i* . # j£ , MCI ^ 

it «. # & s ^ ^ ^. ^ ^ it % % m m. & & # t ^ . itn 

v? $ $L m m. it M ft (l^tHf^Sttt^) ii^* 
ffl - 

^E^iaiEmt^^^^L^^^^^t > * « ft 4£ £ & — 

* # *» MPEG * H.26x ^-«EJ*^J.^4L**lft«r«i^4L/^ 
^ 31 t it 4r • 0f « ' it fir # # m H A, f £. £, & 41 ^ 

# • * . jg g # i£ ^ ft ^ 4| n ^ it ffr f- ft ft A - K * 
it «fr ft * i# ' fl6#-flL**itt&A**.-JiT*. MCI % 

ftffl#^4^ijiE;BlJ&:Jfc;*3 1 ja > *lJif«l3&tt*frih ' # ft — 
>£. ft # # *b it % # S'J • Wl & Pi m fl# IS *h it th 
»J - ft * £ # £ ft A IB t * 



su f- a ( #- # # # [7] ) m % - * *i jh » i * m m m n- 
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t * *j ^ b# 4i m *h ai % # m - ^*^-*j^-iBj*« mci * 

• *ft;fr*«-#£ftj& 

* 4,727,422 ft £ S 4- *l ( ^ # * ¥f [8] ) + * - ft ft -» 
Suf A^t^ir* ■ Su%r S^X) & % 4,727,422 Sfc & 0 * 

H # St t A * Si it ;s£ # it tfr ft * : (l)ft. - IS & t # «L A 
m*®7rft&it!^<&jftj% ; (2)# ■f-*JA^-il^*#^^ 
f tBf ( *f. ) • * * * «. # tfr t 4i 4b # ft % B# 

( #. iflt Jt * * ) : (3)51 ^^?#4i^^st^B# ; a (4)* # 

It. * # # & B* ° 

* % RE35910 Sfe * fl 4 *>J ( #- # t # [9] ) t ' * * S * 

*fc*ftt*j£#*#*a||* ' ^ * f£ ft # fit Jl if Jf- * 

*t 4 # -flt j* ft & ih A • it ft ^ & % # H.26x/MPEG ifl II 

' it^S^^##. H.26x/MPEG tg St * * 
tii^^^*i^ J tb^#i^J:f L i3i^^#!l • -ft it ft * * t ' 
**L«^#4l^L#^t^^^fl7jjBi^38L4 L 'frBf-'llfi. ' ® &i$i7r 

£ • 4,958,226 Sfc £ H *] ( #- # ff" [14] ) + & * * 4R 
hi) & tit ■ 

£ 5,844,616 ffc & ffl + #J ( # * * [10] ) t « SI ^ - ft 
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ir * £h * HDMAC/HDTV fctt^Jfflifc***;**.*!***. MCI 
«. tt «. * A ° ^ * 4 >± * ^ #f ft m # SI # ± #. jpt 
*»A*.«-^**«-^i^flL*flfcrt4t , & & & 5 & # 

E 3fe ^ MCI it # 4 © ft # ^/f K # jf- £ H ;3t • 
£ ^ 5,534,946 ft £ H * *| ( # * # [15] ) t * 91 - ft 

& m - m « jl $ rsj * * * «t it * >m * * - 

^J**^-^fl5^eSt*B^ MCI ft il ft # :f i% -*f ^ SI # 
^ ^ J U • ^ I 5,777,682 I j| 1| « ( * # * # 

[16] ) t n B * 3, MCI A S « A - M til * * • 

9, # ffi « • Jfc ifc MCI • **3fr££-:3tt'£./fitt##ft* 
;& *9 ^ * in T : 

ft 4i ^ & # ra & 3* » t i ft ; 
ft(p) ft & p AH &j£ ; 

B(p);fc*7#.-£p/5f£4L g HB4I ( -&:&;&16xl6#H|L^) ; 

N(p) ^ * * «fe B( P ) tt/iffi*Si£tt*«£&E«:& ; 

NB(p) f *B(p)UN(p) ; 

Vm,n(B(p)) 41* B(p) *£. ftm S'J ftn 4i E * j£ ft ft * J 
vm,n(p) ^ ^ p 4Jg. ftm S'J ftn # it % ft * • £. f 

# ^ ft ft * # £ % - ^ J5'J £ * E J*. ft * i£ ft. HQ iL # ft 

* • 

- E & E & & & 16x16 4@ $L * ° 

ft # A « (INTRA coding) ^^^f^^^n^^M^A^^k 

- 10 - 



til (CNS)A4 (210 x 297 ) 



480885 



A7 

B7 

3. - &vmw ( 8 ) 

isiii^if tt^tffl^iftg 

#1 M « <l (INTER coding) # # ^ - H ( * # t ft ) * 
^ft^«4|^H4L4.g|LB%i^4ft^^ ' #i M # *l # B # 

-us. tt # * is it <t w m # m i ft — if - is t * fti & ^ 

# ft ft2 JL & t tl<t2 > t«rt#WB*&jt*llt s Wti4»>»— ^ 

# 4 ft fti - & t tl<ti<t2 ■ MCI «1fc^^:«.4lL^»t*#«> 
4£ 1 * ftl • ft2 fti HQ # A i£ to & ft * * ' Af- 4 © fti ft # 
^vftl #t ft2 4: - 

ft #j MCI # - ft & * ft ft ft # - * ^ * «l W «C t # 
- IR : 35 to * # (Moving Object MO) - # jh 1f * (Stationary 
Background SB) - * ft £ t * (Covered Background CB) - A 4f 
* (Uncovered Background UB) • ft v'X ft = MOt, SBt, 
CBt > ifc UBt ( -to ffl 13 t #f * ) • ^ n m ®L &> S- % > ft # tt 

# *? T ■ Rf = (ti-tl)/(t2-tl) ^ Rb = (t2-ti)/(t2-tl) ^ JW >ft * i^j 
ft # * # (4fc1T--'W*Jif*l**J(lttl*»**) ft i% ft 

# bh (4£%4T#:#^tftI<llsift#4ft) • 
^ « ^ |S]*^#?#^ft##.Ti€^^^# - 

M «t MOtl ' MOt2 A it %fr * # {vl,2(p) | p 4 * MOt2} & 
£a • JPJ ig to & Xt Rb ■ vl > 2(p) T * MOt2 » « 

13S M $b # £ ft & 4 ft fti _L #j J[ MOti ° ~- 3. & Til** 

# ft MOti • ft^4ftft^#f^^t* UBti * * « £ * * 
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CBti & T 4fc & ±fc ■ #L « 13 T >t ft * £| UBti T H « d? «f « & 

MOtl # « SI MOt2 • H Jfc 

UBti(p) ft m M & M. & B# nq tl 4fc MOtl(p) -fe 4* ' *t UBti(p) # 
«. ft2(p) ft A «. * 1T * « SHI *I ■ CBti T^l^>fe^^^^ . 
* ft. • JSf**T*&flL-*-T*J(F«|* SBti • £ # - * * p ^ 
^ * ^ 4i ft. . ^«.«T^|y?«^^fl|«Ji»j»tflj^.4.-». 

MOti : i£ # ffi £ i*j 1S 3U - jpj 

fti(p) = Rb • ftl(p-Rf • vl,2(p))+Rf • ft2(p+Rb • vl,2(p)) (1) 

# # ffi < « 9& ' M 

fti(p) = ftl(p-Rf • vl,2(p)) (2) 

# # ffl ft 4) * « »j • m 

fti(p) = ft2(p+Rb • vl,2(p)) (3) 

UBti : fti(p)=ft2(p) (4) 

CBti : fti(p)=ftl(p) (5) 

SBti : fti(p)=Rb • ftl(p)+Rf • ft2(p) (6) 

■fr ± ffi * ' t^tk^waft&m MOti m ft 5 * • 

-fs & £ 5f & f ^ MCI :fr*l$#|!t#-gfl*. f ^ MCI 

I§7 ° 



MCI W ^ - 
>B 5L • jfc M £ 
* *to & $L $l 



W «. * «. It ^7 # MOti ^^-^-^ti-fl-^r^ 
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& ^ T it ^ MOt2 ft # - ir • M^-ff-^^A^l^^^ 
Sfo • & St A & ' MOtl # MOt2 f& ^ #L ^ JSJ . » Fp 

AikfLty > # if /St # ^ 31 4» ft * i# *F -'life B A % % 

%n^> K&i&n-Mi'ft-H^^-tf • £ ** * * at t ' it & 

MOtl # #1 M0t2 % • .£f el > ft # #r 

# MOti ♦fe-*-*-4*H*^**-«.iL4i±*«.**-)9 

#*f£.*-t-lfej**#*.*AiW3L • «. *fc * « * it t& ft 
f #I'St*4it*ti ' t # #L # i§ MOt2 *(> £ 
it -fc % p Bf > iziti: & MOti ft &5 Bfc ^ p + Rb(vl,2(p)) » 
5t^T*fe-fr>i±'hit<t^4l-^^**--y-EB& • 5£ & - & & , jg 

' * ij <#- * it $ 

U 5L >JSJ • 

it & ♦ # t ft #. • BA-jH^Lfitr^W^^EAR-Rj^Tjifefe 
^ * ffi 31 - JL ffl 3L 5 - * 3F * A * ^ X ft * <& # i£ 
t&i^*#^#it-#^.m?L^#.^#t& ' & ft # $r it 4ft Ifc 
*fc #L MOti ft - MOtl ifc MOt2 ft ^ i& 

ft«#titflL*^I ■ £ Jb # * ifc T ' J* -SI 4 © ft #f # 

* tie ^ m t a» ft * & ^ >a & ) » te|#itl^l 

ft • 
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i * ( ii) 

« S MCI. * . *ft$ft#?ti)9 4t^^«^ 

* * it ft # *| ^ ft & t # £ # n u & f . 

# 33 ^ jfe 

^^B^^j-^a^Aft#-#^it^#t&«-ff^# (fast 
motion-compensated interpolation FMCI) v*"*^ — £te<&ici& 

* # « «J- % - m g ift^&^-ftitft^'lfifl.i^ft^j^ 

i ' ^ «. * # m mci flq & t & $ ^ is # ^ ft # a.j if % , 
- vtm^^Li&mm^r ( # h.26 X /mpeg ofetti 

&3£fti^*fl&#flL*^ftft* - 

it ft jf & . *&£*4|8feii;ff«i*f.ttj£ft4&al • ?pft 
&t & ft • /5f « » ^4"©it#-#^t^f^^#ip. MCI Jfc 
*t * * ' **t4L*.4fr;jtTI*<fc- i-f |.gf ^jt , MCI 
««I***^-itft**i|fc# - « *J- £ UBti", CBti » * SBti 
( ft (4) 5'J (6) ) ' #Ut # ^ MCI « 3d - 

***-#^^--*#j5-jit» . * « # - * a. t& ft ^ s 

J *S-*^^.E4fcitfti^tA^^'jlBt**$tft|>j^jf-tL • 

& (a) ^ft^^^^^^-Witf^;*}-— 
«*Mft#ife31ft^'frS*^^^*g^ . * f ' it f - * * 
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g * #. g A # jL g jfe ( SB) - ifc. # 4 JE fi % (UB) - it *f 
ft ft 4i g A (CB) ; (b)nfc^-*^EJ*«tn^4#t^-^- 

-fBit«&i^*5.«*ri&^»4fr#g^4L#-«.*_L > 9A ft 4£ 
- f& * 4i # ^ $7 # g (MO) ft ft £ > ItMO^f i^-t 
fet**J:4<l^»Af : (c)fc ^ « (b) t 0f # 4i ife *f- $ ft 4b 

# g * (MO) *#«(a) + ##^4-*-£jU : tH.g#a-* - « 
*fft*l4i*#^Jb4fe#IS* (MOti) * — jSfcfe«|J3jt4L# 
AS* (SBti) - ft*S4>*r#|ftg4fc (UBti) - ft # 4i $ ft £ g 

# (CBti) fctetfS-frlfcE;* ;' it (d) Jl St MOti, SBti, 
UBti, CBti 'it*ilili^£#:tgjft#&if!7t > « £ £ — 

f ^-f f 4St-^l33#f f # ^ (d) & T & & #Ut t£ ft 

# # ft 4b # g * (MOti) 4i ffl * & jjf » « ^ # £ £ ft 4 ^ g 
4*#.25L-g-t*ft*i*fl&ft,!&ff - #^f!l^t^T&^(i)#^ 

# ft- *r # it ft 4b #■ g * -ft ft m *l ' **t4f^3B*«^* ' 
« It # - M ^ £ 4 # ft *I «. * Sfr 4b #■ g * ; 2t (ii) If ^ 

* # 9 (i) t & # 4i m # H 4 « ft ^ M \k m. ft 4b ft g * jfp 

^^*J^itS&4b#g**:#ii4tEfcWfllftHftg* » & 

m 9 m (ii) t^#4i*H^g*'a**ft^]®*#ft^ 

*I * it ft * #■ g * ' ifi&&#ffl;K.g:&#4£ • £ # 9 (a) t 
*#:ftE*itft6***fl&jf*l«r* MPEG < H.26x ft Dl Af 

X ^ « 4x4 *E P*. ^ # ?>J ft 16 m -J" g 4& t ft 16x16 ft * ft 
£ III • -B. -I® ^ g « »T a » # H &, 4x4 M R% ft 16 * ft. 
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«.-*^-«(b)^±4infc#^^4fe#g-^ (MO) * * - # A *f 
ft 4£ *. # 93 ¥} % - ft # M u ft ' — ft. 

***ftteSfc4L#£-|B4«j«E$fti£ftft*jfa$ft3F#i , ^ 

fe ^ (a) ^ « 3t J[ ' J8*#ft#^ftttt|p£'fB*ft&;ff^*j 

' m^t^&ilLWL (SB) » £ * 

a JL E A (UB) - A *f ft £ g 4ft (CB) ; (b)* 

*ft 4l 4- _t > «*^-ife«-iLittj4(b#S* • 

^rt^n^^±.^0fy^i ; (c)^ m$Li. ' m $LA3%-Vi®t 

n $t S. ft dt f& *f # ^ 46 # g 4& (MO) ' & #L *J jt £ #f # 

(MOti) ^ g * (SBti) - # «f 1} t g % 

(UBti) - ^ft^t^ft^g^ (CBti) £*4i4H > 3ftir*#lR.g 
4ft : (d)*«& *S # *| ft & 1 • jH^AJE MOti, SBti, UBti, 

CBti y*&&ik% £ &£mtem*LiftitHi - vx M. ± - ft # 
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^^7^^«&fe#g^ . « 3£ # - M $ & 4 # 6& ^ #J Ql it ft 
* 4l m ^ H 4 m 4i ^ «| «. it ft & #. g & , * t m B if E 
& ft & * it 4& • «£#tt^£&H*fcg:*t4i-:B:#i<fe# 

«. it ft * # K * ° 

it ft *g flt 1*1 * 3L E T & - P.1 4 « it • m &&&& 
ft#itft$7#g:& (MOti) ft ft HQ flE ' « at # 1*3 # it ft *fo # 
g 4fc (MOti) ft Jt £ & fl& K J* . ^St-g-ft^tftft^f . h' 
^ E B& 3p. it ^ & & 34 # ^ # ii « #. g i& o ^ $- £ g H £ g 
*t^#'IBH*gj*-g-fe^ - 16x16 4S*L*ttE£g& • 

* Be. X *M6 4@ 4x4 *E l#- ft ^ g 3fe t ' JL#-llB-?-g4fcT& 
& * # 4x4 *E Ppt ft 16 m % * • 

*sfc*StJ[^{is4iiifcjj-4lft4fr#E* (MO) »T * - * ML * 

^^g^iifti^ii^t^^^i-r^-^gj^^,^^^^ 

*l Af * 8- ft # ' * & & MPEG * Af 4| 3- 4, H.26x U m 

H ■ 

B fl jjfc 

H H*«# — *HL*.#9!4i FMCI 3£iftil#lii#^7t4i 
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tm ( 15 ) 



B2A«**f «i FMCI 3il.mik4tMiftt.irm . 

K 2B If ^ £ # <fc S«J ft it ft * Jt #r * *r ft «. A a ^ M 



*I * # - «S *t « it - |t If ^ *j i± o 

m 5A & 5B tt i a nt m %3 # ^ $j ^ « ^. - 

■ 6A*6BttH£ttW^JW£_H5AJfc5B4L#*JL& j fr# 
W RK *A an J£. * • 

ffl7A-7E^^^.^^&^^$^^?| ft 4i i>3 # * ift J» 

H 8 A H 5A -C FMCI & * ft PSNR & f ffl - 
ffl 9 J& H 5B 4l FMCI # * ft PSNR & f @ • 

H io m ' * * « .* 41 4i w ffi » * * • 

K 12 m * Jfr -fa ft. ft MCI 4i W ffi A # ^ & o 
H13ttH3$,*fcgi*#ip. MCI #f £- m ft ft m M • 

fr] # if. 

- iflj f ' & J £4iE*3It&ft*4&**jiltjj|f-*i# , !j?'3r 

4 $ .- 

£ffll#f^ft^rft@t ' * 4i FMCI St 1 100 # ^ 
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s.^mmm < is) 

-*-ft<f«i»40t^-*-**iii«.Aa^x ' it ^ it # - 

# i£ H.263/MPEG #^**^atS!'&*St**T**W • 
FMCI *. 1 100 & & i #1 * it : 3tft4£jfcS.£ic.lO > 

4 «fe *j- * it 15 . ^ «j J£ it 20 > ffi # *J ^ # * it 50 » A 
MCI ffi ftl * it 30 - *€4fr&.jlarJL£lO'#-ft/$f*l5 40f«£. 

41 # 4fc ft * it ft & * - A H % $ « ft m & * tt. » i£ M 
«.43^*t-#iL#j^-«t#s^^ (Dcr 1 ) *Hf*4b^.«aj«; 

J: Q" 1 • «I^A*^^^^^40.t!Ltt45 M M - fa tfl % 

# * 4* # * it 23 • ^#J^it20#JTfr4rt^4t#^-it214£# 
^ #1 S" # A * 4f t « ftl 4^ # (ft ft 4| t © ft3, ft2 ' 3.m,4f 
**##»23##Sl#*frA.^.»4|tajftl » ± t 
tl<t2<t3 • If *f 4 * # # # it 21 A * *T 4 © |ft # Jp. it 23 — 
#W*^A^-*JjSS4*.21'l#231^{b5.^*|«JS|-22 - ^fj 

22 f*e*#^ f'J 1 « A- « it! £ I5t t # MCI ffi «!l ft fl* * 
© _t it % m # • FMCI ^tlft^t#^^IJt^ ' * * 

B^-^L^^^it^r^^^rt^iI^^# . 5 - J* H «f 

^ *J * " A *&■ 6tj " . jfcH««.ffl-g^iift^t*^^-ft.ffi 
f i^^i^f ^ • & ^ #J ffl it * $ % *jl ft £ a W # t © 
£ * ' d*#I**22TA4it51Ji«#^*J*lll#jL » it« 
i * & *r 4% ft g & SBt2 * UBt2 - jfr CBt2 W f- ft f f i ^ UK # 
it 50 ' 25t^t 4 M0t2 & ^ ft % ffi * X. 60 • ffi 

# * it 50 & & 52 ft: «■ ^ « j£ «L MOti, SBti, UBti * CBti *- MCI 
ffi m J)t it 30 ■ 
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s-^mtm ( iv) 

tb & A & ft 10 & & ~- & fa ± % $l & 13 & - 
i& Ml m 11 ' & 131 & & sgfirfa-g.fe^^K 

15 • ^a^^^^x.Rfc^^ffit^^^'fg.^TGift^^^lt 

M. m 11 . $ * « £ in 1 1 ft & ^ a ,j * £ j- ^ ^ j. ^ DCT -i # 
Q" 1 ° ***»#*(DCT)A«**jla-fb^^^Affl**>» 

a # ji ji- o ^#^tJ>4#^t^'-|f tir^i^ ' 

- $ H * # it afc M # ^ *b a jfc fft £ $ -ft ft • * - # ift 

# ** H ^ • DCT #. & * «i * ft * 4fc > & A # & A flf * 

*l * X 20 & *J <f *&. 22 > aMt*^-ft#f-it21 » & 

23 ' JL T it # <l± & & ^ j® J|| ft ^ ft 60 

# H ft E SS 4 X 70 tt % « ^ «] J* * o ^ t & ^ # ^ 

# (MOt2) * = * * * * « (♦Jt v **4**f*|») J% * 

# ft2 fi$ SBt2, CBt2 UBt2 - Jfc4*it = ##*tt*#**lffi 
^^^7C50 • (MOt2) «. & 25 *fc A f'J # .1 4 

# * it 60 - -#*-fl#.£#-*#f^*]|#*^a#6{r-*p 

# • i*fi-^S4#ift ' * it 60 4c M # H a m. it ^ t «i 
« * J* 61 4 S'J B ft e g& to 70 • 

# A ' ifii « #■ ft it ffl 1 1 JPJ ft & 43 $ jffc - $ $ ft % * St £fe #] 
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3. - #qi§tt#i ( 18) 

At (dct' 1 ) & & -g it m m i& Ml q 1 • 

ft##B*^£-4£4tB*B:***l - #ftti*fe#*iCl5 

IB & 15 1 ft * ^ ft ft * * i?L vl,2(p) * *L J- 31 A M ffi ^ * * 
7t 50 « 

ffi m * it 50 ft 4t MOti, SBti, UBti * CBti 4l ^ « & MCI m 
m % Jt 30 & # MCI « >«1 • MCI fli S'J -f. it 30 t -f- ^ *L 
MCI II »J ^ IT # 3t % 4*7 #■ MOti #. # W * 4 « ' « » at # «. 
£ * I & *. - 

i£t&^#2^^.7tl3^.#g^it%^l : ##e*^i?l^ 

' « #'1 if - ^ ft ft * v(B(p» # & A £ A * £ 
& > *j * A a. 4R * ^ & m 4£ E * B A flt ft - t W -fit #f Jt 
& ° B2BJ8— ^^H^Wi^Hm* V(B(p)) & /V to & ^ i£ 
$P # * A N(p) HQ Ml it tt M # • # V(B(p)) * & i£ * * ft ' 

*j # It * * 4f { V(b( P )) | b( P ) M & N(p)> WtfrltfitlH • 

jfc-tt**ftthJ.itft**lfe#jpL^15 • i€ ft ft # V(B(p)) ♦ EI 
tf*»T*l*fci&***|;tJfc*T* : (1)* m m H 40 # A ft it 
ft ft 4 B(p) #*#i££*3tfttt;ifrW<fi(**r&<fc-«;i:H 

1 1 ft #r * - M A ft tt ) ■ (2) * m fj - it ft ft * * - * * 
# it ^ * # £ * B ^ ^ n ft 7T ft » (3) 4£ Af «l ^ 40 & ijfc S'J ft 
m. ft ft * V(B(p)) (INTRA) *£ ^ - A (4) * 

*«JKJLtt*«&ftB:& N( P ) aft^^^^^JH^ • aft 
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2-^®mm ( 19 ) 



* ■ £ it # #t i£ T ' isfc^iMti^ ' # *» /I3 6 & B(p) 

^tieiEiiiW'l'pgiiJfi^ii^f B( P ) # ft - 

#a-21#^-^-fe1^;#itfl-t*^*©f : m ' it 1st # H 

23 & lit # # ft ^ t © it m ^ » §t - al t& 4fe # n. # % # 
^ *>I • it ^ ^ « it ft 4 ft *fc # ^ ^ fti, f t 2 * ft3 ■ m&fr$- 

# f *F [6] t Tubaro # Rocca ^f^^AS^fl^ > £ € * 
22 ft it 4f ft2 ^ ftl # ft3 H, ft2 • It ft > tb 4ft * -fil £ ft it # SO 
It * ( ft 2 .! & ft 3 . 2 ) ' J»*Fttt&4l#*tt;t£B*ft • |3 t 
#J * ft H ^ ( & # & IS ?f ) #$t#ftA^#d-IJ^# 

^ & *g ^ 60 * & & #f ^ ^ * $ #f ft & ft £ ft ft ft 
fit * 3L • W5AJfr5B4"IS*^!@*#*»'fr#fi^it^4b #■ 

ft *. *p $t m <b m • jt*>»-**i**3*EJ4«*frib ■ 

it « # J® 4 # ^ ft ft M #7 4*. 61 ft dj f] B J& e S& J£ 7C 70 ■ 
ffl. E£ g& 4 x, 70 - * £ (^Ifti^) Mfiil 

m ffi & * ' #&j&ft4£##ttfc#mfcg:!fct*&3£E 

S& • -it *■ * ft 1f *J + ' &#ftfl34*H&g;Bk ' -B. £ t 
^l-*lfti**B4t 0 H E S& % ft 70 *r @ 5A & 5B T 

4x4 -flD flt- * ) f ft^fttttli^ ^MO^t ' f# ft MO 
#1 I* * • If vi * £ t . i$fc%m&mu$L$L-§r%jt 
I * I *J 1 H 5A * 5B ^ ft * - # ^ ^ » * * ^ *J " (final 
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( 20) 



segmentation) ft * • ft # ^ *J & * A & ^ & # ft £ # 
i£ESL4LB4fcft4fc - 

*^^*I'fb##lft*J!jL171*lt«5.itft^*i|fcJJ-Jfic 
15 ft «■ • E*iit&i^*tt^il«H^tfe^-^7Cl5rt%fe^ 

* #J ^ ft + ■ # m vl,2(p) & «. * & A * 151 Jfr A I'J ffi 
£-m 7G50 - 

ffi ft ^ it 50 4£ 3~ $J € & 20 ft *fr ft & 121 & 44. * M ( 4 © 
ft2 ¥j ) SBt2, UBt2 • & CBt2 ^ Ul - f f i ^ ft * tL « ft MOti, 
SBti, CBti • & UBti # ft £ * MCI ffi *| J£ % 30 • *» B 1 + 0f 
' MCI^ *| J|t it 30 &&3L<® it - * (1) - (3) & & 301 
n MOti *fr^A(l)-(3)t«ij'-fl • Nltim&m*7t 302 
4 *t W K ' ^^^^tf-^^Bf > • 

* St ft Jft • & «. ^ A (4) - (6) m fe 303 # 4- ft % *t # & * (4) - 
(6) • « ft & ^ % U SBti > UBti > & CBti • MC1 11 Stf # it 30 
A^^^,(4)*I(6)«3feAftjttift«A± • fmci ^ m 

n * * mci a # 48 ra • 

FMCI «.J[100^3t^*i|f!#A*B2AtW* S&. tl^f 
« 1 SI 4 JL & lib it - # if i£ • 

# « i : n m ft & mmtti & % % ikif &a & ° 

MCI ^-*6t&^?£#.#ilt?^J*^^jE^JL^^ ' # 

* * 0f & ^ .Sj # • #*l3&40:f't-fe*:**!»4fc#fi$jt.*F- 
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i - &mtm < 21 > 

« it ft ft 7T & ■ # dbr > # * "fit - * J* £ i£ ft & 

* ' Ai tt m ik it ft ft * « T ft *» * * it & 6 * *# # £ * 

?fti«lt#*#AS ' « 32 & ^ iL (ft it ft jSj i . £ 
H.263/H.263+ # * + - ^&*ft#**5*:feM4&fl$4ft 
( # J?P P * ft ) '^^^E*E**««|^|39^l|^g 

* - ft*P*^E&&#Si|J#E3B|its&fc-fc - it A it ft ft * 

fe&W2B*0f*ttW • H «. «t S # ft % Jk B(p) - it ft . 
& KlOtitm NB(p) ^g^^Bfitfti^fl - ^ V(B(p)) 
^A^iiA^itft » *J«*.il*tftfc±*^ {V(b(p)) I b(p) 
& .afN(p)} »t«4m. fctJ&#^#ra«#Li££-g.itft 
- $ - AV(B(p)) A - ft ft *JL#;srft 

* * #il ftft #^L*ft lii&;F -f Sf • |t ^ « a & B(p) 
*»5ll J 3*P#«$«S3£J6^l$ • j|( _=. « JR. St A N(p) t * * #! 

mm&ftm&ttj&tiftj: . *> * n( P ) + 

' *JB#itft^*flL*T*^T* • % m ft *t -X #J 

4£ £j ^ it ft ft * & f ^ ;L « it *f *I ' ffi £ -g"&it ft ft * 

til • 

f ^2 : 3Mfitft##^t!l ■ 
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5.*&Wt&W ( 2 2) 



Jfc m Tubaro f - A ( #- It # [6] ) > ^tj^^ 

w 3 1 ' ft2 * ft3 4t * ir # 4 « jl fti ^ ^ a, # 4 ft > mm, 

& ftl * ft3 ft ft2 # £J i% 4U ft fls A- *J H . tt ^ ft )fe n 
( ft 2 .i & ft 3 . 2 ) ft ft it Tubaro A J*f ft ( # # f - [6] ) tt 

* * A ^ ' « # fii MO ft SB/UB/CB W tt * #5. tt *J • & 
4t A ft ' € aS- 20 £ g M MOt2 ft SBt2/UBt2/CBt2 • ffi M 
M m it -f- it 50 ^ T X ^/r i£ & 1 &} MOti, SBti, UBti ft CBti ° 
£fttoft*] + ftffl — *&ftftia#l&1fr*ftft - ^ ft ft j& 
20 ft 4* # ft it ft ft -ft ^ ft ft * <fi ft ft 25 _L % tb • 

* *■ * tt ^ #J t ' FMCI &&&M%L&M.JS.&Vtm&&W 
ft ^ £4 W 305 ft 4l ^ ft ^ ft & ^ t # & ^ ft 3| M > i£ |§ # 
ft # - ft ft ( T ft tt ) ft ft • 

* * • # « 4 ft # * * 7C 60 - 4 ft « ft ft ft 

ft # ft tt >b m & ■ * & - W e B& ^ 7G 70 ^ # - # ^ > £. 

t43:^^ftftftft##gftftft£15£|I|ftgftE»LiSift 
it - ft 4t ft - K4tf «t^i|*lf 

A ffi to & A ' £ £ ft ft H ft ( tf- dbr 90- • 180- & 270- JL * 
#) ii**B4 t ° ft*#£#34ftl|ft.|gft ° # ft H 
ft g ft A % 16x16 ( 256 ft ft t ) tt £ ft 1 ft * * > ft * 
}3 n ^^-^H.261, H.263, MPEG-1 ft MPEG-2 ft ft 4f ft. ft ft ft 
ft ft ft JB tt & ft g ft * -J> • H 4 t ft ft B ft g ft * # ?>J ft 4 
ft -f- g ft .ft *X 4 ft -J- 1 ft tt 16 ft ? ft ft ( * ft ) » JL 
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i * &wtm ( 23) 

* • t 3. X |» ^ 4& 60 ,J> ^- J& ifr & ^ £ 60 * # % ^ #J -ft * 

it ft * # * # * ■ a # « « * t > tfi*tira« 

* ^ — & & m — 4i - ; *f«f i*ti!i^t*i^t«!«L 

& #J J* * 4i ^ g a £ % m * 4s fx 60 B # g * ^ ft • It 

ft#>#-**^3|M^ MOt2 &0 «. * * A ° & «. £ & 171 _h *fr & 

ffl * it 4f # IfL MCI • 

Txf til^^tffl & W # E S£ # 7G 70 $Uf W £ #1 # 

4t ^ m ' £*.###.#itftfc*&.# > jpj - & # 60 *■ it 
ft*i#4£B:*itftft*#». • ^ * ^ #J 4i ^ # ^ «g « - 

Bfti£ft#»5tf**-3gft#j« l A4fe£& ' BAE^tftA 

* W # *a rfn & * 4l -to itb to $c 60 ; f ■ A* H 4 t W 

* ' 4l m ft * 4i & . |#|ft6^(|Tft^«m 
« *b ) «: £ & # ^ #l it $ 1 * • - fiE* ( * & ^ 60 E 

* ) ( 6 & g J* ) ft 4L 1f * • m. & 
#tt^*JASft4f#B*itftfc*»#fc*.*atft*j5.# 

* & • it # i6 « #. * (4x4) # # m m i * 60 - m *. g & * it 

# « 3 : #^«*#KJ*t«#««.**^^^itft^ 
*itrt#itft*r# • 
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#^3^--^^^^il^!^*?fe#^7Gl5 - ffl * £ X 
50 & 5$, (1)- (3) « ft. 301 & # ■ #31 1 #2^#J £ 131 _t 

Ai*«.Aai4Liiifcaifn^*v » & & m _t a ± #j it 

t& 4fe # MOt2 ■ MOtl A 4L if & ft |t # • 

m ' it % Ik # MOti 7*»Ti:Af it&ffl MCI flf 8lj ft « • if 

^ tt ° & ft A Ht ' «fc Vl,2(p) tt A V(B(p)) = ^pl 
MOt2 > MOt2 M it Rb(vl,2(p)) # % t& ft - MOti # 

l#*ATif MOi^ffi MCI fll >*J « * £ • i£ $ # ^ ^ 
(1) i(3)-ff.Jt JL * 4^*(lH3)*lhL301^e ■ *#1B4lFMCI 
+ *fli£«&#r#-^'£ l «jftj«| ( ^ £ l ) 

* # MOti flfc MCI 4t ft « SHI ( ^ * 1 ) 4l «. ' MCI * 30 ft 
6<j HQ & % ffi ft 302 & # - HQ |$ $ # # * « $ ^ * 4t * * 
6 £ & * - # 4t * ^ & «**»H*tTit*f*.*lll*!3L4L 

ffl * ■ £H&E*£x70fc&4TWftE*#£a-*] » Jit ^ 
**ifcl5rt*fi-4|Jb^*|fc#^.«. . MOti ft #j ffl 31 ^ A 
*4lft*'frik^**'frii*rt^*-f-**t|lQ« - 

* * ' JL it # ♦ A ± # «L * * I m k. % • HQ « J* fll ^ 7C 
302 JJ- ^ £ (l)-(3) « ft 301 « * * H - HQ IS 4 # # * • M- 
t#f t ' It - ft m & ft ' JL ft. f « * - ?'J & - 7'J 
( * * *- * >h ) *&, » * 7jc + 7T i% # ft VX m J* # ± HQ P£ • 
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s-^mrm < 25) 

Jfc % * & i 1% # & VX i$L 7 Jc -f- ffl & o ^-^-IB^flL^ffl^ 

«^^M«*#^*«*?ai/5t^rTfew«« • £ # & « i 
**f*»Aa*« '##«br > jq m m m m & * « 
***4LaA.w**trt»*.* t r« • ng ik 4 « ^ * *■ 

MOti ft # .£ £ 3fr Jfc # |& MCI $ ft A ft ffl R ( A # It * * £ 
) • 

# « 4 : UBti, CBti - & 
SBti > »«.*«ftfr #^MCI - 

& * A # ■« 1 *l 3 ^ H. - MOti ^ C^p ■ tt±X 

* m mci t^is^^g^ . ffi m w m n * ft so m % # m 

$>\ JL m ' W »P UBti ' CBti • & SBti • MCI ft >1>J J£ tg 30 
ft ^ ^ (4)-(6) *fc.303 £ft*f-Wf***l*.&#-&"£ (4)-(6) 
A * 5- it. & * * m M ®L ft # . # * ^ Jfc # Jig $ • MCI ft Jill 

*7t30^rtbmA^^ft#^^-f®*© (fti) ^ « 3 1 _t . 

FMCI 41 A ft 

f 1 & ft 'AH # ft. 3* "Test Model Near-Term version 8.0 : (flS 
TMN8)H.263 + *.«l*ft4|&tt(ft & University of British 
Columbia) • ffl FMCI Jpi. ft # ft $ 4£ . rfj # 1 7 6 x 1 4 4 

Q C I F (quarter common intermediate format QCIF) 3^ ^ #J — 
"Miss Ameria(* B <J> M ) " ^ " S uz i e ( ^ M ) " — # $J 

* «l « * * FMCI i. fa % *t ft . & * fl* & «j - J£ 4£ * ft i& 
#■ Ifr A. # ^ # #r 30 51 * ft (30 fps) ' it # Jl. & £ ( ^ Fp 

• A # ffl - * 20 6$ * 4b # F& * * . 
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"Miss Ameria"#*!4jfcjg#3lt*kjl4l0 5l'*«i » ft 

"Suzie" &m&&mi&3tki & • HA^ffi*.^iftj»3*i 

* - 0f it * M m m & tL ft, #f S ft X % « * 8k bps - 33" 
"Miss A m e r i a " & H ft f ' jfc - is. 7t i$L fa & 4g B- 

ft A ± 3 fps i& #M!§ 1H. - -fsA^^^vA-fgi^^ FMCI $ * 4l 
%L ' * © it T * iflt SI 30 fps ' ifc ^ ^ i& iH. ^ ^ - 

15A*5B t FMCI M^ljftjK » B 5A ffi 

t M 4* * • & % & & & & ® % & ^ & & & & & & & 
A FMCI ft m ' 

ffl 6A # 6B M m * ifc A *■ # B ^ Z_ FMCI ft i£ if ft HQ If 4 
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